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(54) Liquid crystal display device and driving method thereof

(57) A pixel circuit of a display device for emitting a
certain color during a display time period, the pixel circuit
including at least two light emitting elements, each said
light emitting element for emitting a corresponding one
of colors during the display time period. An active ele-
ment is commonly connected to the at least two light
emitting elements to drive the at least two light emitting
elements in response to at least one emission control

signal. The active element drives in a time-divisional
fashion the at least two light emitting elements using the
at least one emission control signal during the display
time subperiod of the display time period. The at least
two light emitting elements realize the certain color in
the display time period by emitting in a time-divisional
fashion the corresponding ones of the colors, one of the
corresponding ones of the colors being emitted during
each display time, subperiod.



EP 1 531 450 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the ben-
efit of Korean Patent Application No. 2003-80739, filed
on November 14, 2003 in the Korean Intellectual Prop-
erty Office, the disclosure of which is incorporated here-
in by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the invention

[0002] The present invention relates to a self-emis-
sive organic display device, and more particularly, to a
sequential driving type organic electroluminescent dis-
play device in which red, green and blue light emitting
elements are time-divisionally driven by one driving el-
ement and a driving method of the sequential driving
type organic electroluminescent display device.

Description of Related Art

[0003] Liquid crystal display (LCD) device and organ-
ic electroluminescent display device are often used in
portable information appliances due to their lightweight
and thin characteristics. The organic electroluminescent
display device is being noticed as the next generation
flat panel display device as the organic electrolumines-
cent display device has better luminance and viewing
angle characteristics compared to the LCD device.
[0004] Ordinarily, one pixel of an active matrix organic
electroluminescent display device includes red, green
and blue unit pixels, wherein each red, green and blue
unit pixel is equipped with an electroluminescent (EL)
device. Red, green and blue organic emitting layers are
respectively interposed between anode electrode and
cathode electrode in each EL device so that light is emit-
ted from the red, green and blue organic emitting layers
by a voltage applied to the anode electrode and cathode
electrode.
[0005] FIG. 1 illustrates structure of a conventional
active matrix organic electroluminescent display device.
[0006] Referring to FIG. 1, a conventional active ma-
trix organic electroluminescent display device 10 in-
cludes a pixel part 100, a gate line driving circuit 110, a
data line driving circuit 120 and a control part (not illus-
trated in FIG. 1). The pixel part 100 includes a plurality
of gate lines 111~11m for providing scan signals S1~Sm
from the gate line driving circuit 110, a plurality of data
lines 121~12n for providing data signals DR1, DG1,
DB1~DRn, DGn, DBn from the data line driving circuit
120 and a plurality of power supply lines 131~13n for
providing power supply voltage VDD1~VDDn.
[0007] The pixel part 100 includes a plurality of pixels
P11~Pmn arranged in a matrix format and connected to
the plurality of gate lines 111~11m, the plurality of data

lines 121~12n and the plurality of power supply lines
131~13n. Each of the pixels P11~Pmn includes three
unit pixels, i.e., corresponding ones of red, green and
blue unit pixels PR11~PRmn, PG11~PGmn, PB11~PB-
mn, so that each of the red, green and blue unit pixels
PR11~PRmn, PG11~PGmn, PB11~PBmn is connected
to a corresponding one of the gate lines, a correspond-
ing one of the data lines and a corresponding one of the
power supply lines.
[0008] For example, a pixel P11 includes a red unit
pixel PR11, a green unit pixel PG11 and a blue unit pixel
PB11, and is connected to a first gate line 111 for pro-
viding a first scan signal S1, a first data line 121 and a
first power supply line 131.
[0009] In more detail, the red unit pixel PR11 of the
pixel P11 is connected to the first gate line 111, an R
data line 121R for providing an R data signal DR1 and
an R power supply line 131 R . In addition, the green
unit pixel PG11 is connected to the first gate line 111, a
G data line 121G for providing G data signal DG1 and
a G power supply line 131G. Further, the blue unit pixel
PB11 is connected to the first gate line 111, a B data line
121 B for providing a B data signal DB1 and a B power
supply line 131 B.
[0010] FIG. 2 illustrates a pixel circuit P11 of a con-
ventional organic electroluminescent display device. In
particular, FIG. 2 illustrates a circuit diagram of the pixel
P11 of FIG. 1, which includes red, green and blue unit
pixels.
[0011] Referring to FIG. 2, the red unit pixel PR11 of
the pixel P11 includes a switching transistor M1_R for
which the scan signal S1 applied from the first gate line
111 is supplied to a gate, and the data signal DR1 is
supplied to a source from the red data line 121R. The
red unit pixel PR11 also includes a driving transistor
M2_R for which a gate is connected to a drain of the
switching transistor M1_R, and a power supply voltage
VDD1 is supplied to a source from the power supply line
131R. Further, the red unit pixel PR11 includes a capac-
itor C1_R connected between the gate and the source
of the driving transistor M2_R, and a red EL device
EL1_R having an anode connected to a drain of the driv-
ing transistor M2_R and a cathode connected to a
ground voltage VSS.
[0012] Similarly, the green unit pixel PG11 includes a
switching transistor M1_G for which the scan signal S1
applied from the first gate line 111 is supplied to a gate,
and the data signal DG1 is supplied to a source from the
green data line 121G. The green unit pixel PG11 also
includes a driving transistor M2_G for which a gate is
connected to a drain of the switching transistor M1_G,
and the power supply voltage VDD1 is supplied to a
source from the power supply line 131 G. Further, the
green unit pixel PG11 includes a capacitor C1_G con-
nected between the gate and the source of the driving
transistor M2_G, and a green EL device EL1_G having
an anode connected to a drain of the driving transistor
M2_G and a cathode connected to a ground voltage
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VSS.
[0013] Further, the blue unit pixel PB11 includes a
switching transistor M1_B for which the scan signal S1
applied from the first gate line 111 is supplied to a gate,
and the data signal DB1 is supplied to a source from the
blue data line 121 B. The blue unit pixel PB11 also in-
cludes a driving transistor M2_B for which a gate is con-
nected to a drain of the switching transistor M1_B, and
the power supply voltage VDD1 is supplied to a source
from the power supply line 131 B. Further, the blue unit
pixel PB11 includes a capacitor C1_B connected be-
tween the gate and the source of the driving transistor
M2_B, and a blue EL device EL1_B having an anode
connected to a drain of the driving transistor M2_B and
a cathode connected to a ground voltage VSS.
[0014] In operation of the above described pixel circuit
P11, the switching transistors M1_R, M1_G, M1_B of
the red, green and blue unit pixels are driven, and red,
green and blue data DR1, DG1, DB1 are applied to the
gates of the driving transistors M2_R, M2_G, M2_B from
the red, green and blue data lines 121R, 121G, 121B,
respectively, when the scan signal S1 is applied to the
gate line 111.
[0015] The driving transistors M2_R, M2_G, M2_B
supply to the EL devices EL1_R, EL1_G, EL1_B a driv-
ing current corresponding to the difference between the
data signals DR1, DG1, DB1 applied to the gate and the
power supply voltage VDD1 respectively supplied from
the red, green and blue power supply lines 131R, 131G,
131B. The driving current applied through the driving
transistors M2_R, M2_G, M2_B to drive the pixel P11
drives the EL devices EL1_R, EL1_G, EL1_B. The ca-
pacitors C1_R, C1_G, C1_B store the data signals DR1,
DG1, DB1 applied, respectively, to the red, green and
blue data lines 121 R, 121G 121B.
[0016] Operation of a conventional organic electrolu-
minescent display device having the above described
structure are described as follows in reference to driving
waveform diagrams of FIG. 3.
[0017] First, the first gate line 111 is driven, and pixels
P11~P1n connected to the first gate line 111 are driven
when the scan signal S1 is applied to the first gate line
111.
[0018] In other words, the switching transistors of red,
green and blue unit pixels PR11~PR1n, PG11~PG1n,
PB11~PB1n of the pixels P11~P1n connected to the first
gate line 111 are driven by the scan signal S1 applied
to the first gate line 111. Red, green and blue data sig-
nals D(S1)(DR1~DRn, DG1~DGn, DB1~DBn) are si-
multaneously applied to the gates of the driving transis-
tors of the red, green and blue unit pixels, respectively,
through the red, green and blue data lines 121R~12nR,
121G~12nG, 121B~12nB composing first to nth data
lines 121~12n according to the driving of the switching
transistors.
[0019] The driving transistors of the red, green and
blue unit pixels supply a driving current corresponding
to the red, green and blue data signals D(S1)

(DR1~DRn, DG1~DGn, DB1~DBn) applied to the red,
green and blue data lines 121R~12nR, 121G~12nG,
121B~12nB, respectively, to the red, green and blue EL
devices. Therefore, the EL devices of the red, green and
blue unit pixels PR11~PR1n, PG11~PG1n, PB11~PB1n
of the pixels P11~P1n connected to the first gate line
111 are simultaneously driven when the scan signal S1
is applied to the first gate line 111.
[0020] Similarly, if a scan signal S2 for driving a sec-
ond gate line 112 is applied, data signals D(S2)
(DR1~DRn, DG1~DGn, DB1~DBn) are applied to red,
green and blue unit pixels PR21~PR2n, PG21~PG2n,
PB21~PB2n of pixels P21~P2n connected to the sec-
ond gate line 112 through red, green and blue data lines
121R~12nR, 121G~12nG, 121B~12nB composing first
to nth data lines 121~12n.
[0021] EL devices of the red, green and blue unit pix-
els PR21~PR2n, PG21~PG2n, PB21~PB2n of the pix-
els P21~P2n connected to the second gate line 112 are
simultaneously driven by a driving current correspond-
ing to the data signals D(S2)(DR1~DRn, DG1~DGn,
DB1~DBn).
[0022] EL devices of red, green and blue unit pixels
PRm1~PRmn, PGm1~PGmn, PBm1~PBmn of pixels
Pm1~Pmn connected to the mth gate line 11 m are si-
multaneously driven according to red, green and blue
data signals D(Sm)(DR1~DRn, DG1~DGn, DB1~DBn)
applied to the red, green and blue data lines
121R~12nR, 121G~12nG, 121B~12nB when a scan
signal Sm is finally applied to mth gate line 11m by re-
peating the foregoing actions.
[0023] Therefore, an image is displayed by sequen-
tially driving pixels (P11~P1n)~(Pm1~Pmn) connected
to the respective gate lines 111~11m, thereby driving
pixels during one frame when the scan signals S1~Sm
are sequentially applied starting with the first gate line
111 and ending with the mth gate line 11 m.
[0024] However, in an organic electroluminescent dis-
play device having this structure, each pixel includes
red, green and blue unit pixels, and driving elements for
driving red, green and blue EL devices(i.e., a switching
thin film transistor, driving thin film transistor and a ca-
pacitor) are respectively arranged per the red, green
and blue unit pixels. Further, data lines and power sup-
ply lines for supplying data signal and power supply
ELVDD to each driving element are respectively ar-
ranged per the unit pixels.
[0025] Therefore, three data lines and three power
supply lines are arranged per pixel, and at least six tran-
sistors including three switching thin film transistors and
three driving thin film transistors and three capacitors
are required in each pixel. On the other hand, at least
four signal lines are required as a separate emission
control line for providing emission control signal is re-
quired in case that each pixel is controlled by emission
control signals. Therefore, the circuit structure for the
pixels in a conventional organic electroluminescent dis-
play device is complicated as a plurality of wirings and
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a plurality of elements are arranged per each pixel, and
yield is reduced as probability of generating defects is
increased accordingly.
[0026] Further, the area of each pixel is reduced as
the resolution of the display device is being increased,
and not only is it difficult to arrange many elements on
one pixel, but also the aperture ratio is reduced accord-
ingly.

SUMMARY OF THE INVENTION

[0027] Therefore, in order to solve the foregoing prob-
lems associated with the conventional organic electro-
luminescent display devices, in one exemplary embod-
iment of the present invention, a pixel circuit of an or-
ganic electroluminescent display device appropriate for
high accuracy fineness and a driving method for the pix-
el circuit of the organic electroluminescent display de-
vice are provided.
[0028] In one exemplary embodiment of the present
invention, is provided a pixel circuit of an organic elec-
troluminescent display device capable of improving ap-
erture ratio and yield and a driving method for the pixel
circuit of the organic electroluminescent display device.
[0029] In one exemplary embodiment of the present
invention, is provided a pixel circuit of an organic elec-
troluminescent display device capable of preventing RC
delay and voltage drop and a driving method for the pixel
circuit of the organic electroluminescent display device.
[0030] In one exemplary embodiment of the present
invention, is provided a pixel circuit of an organic elec-
troluminescent display device capable of simplifying pix-
el structure and wiring by driving one pixel through one
driving element and a driving method of the pixel circuit
of the organic electroluminescent display device.
[0031] In one exemplary embodiment of the present
invention, is provided an organic electroluminescent
display device having a simplified circuit structure and
wiring by reducing the number of emission control lines
and a driving method of the organic electroluminescent
display device.
[0032] In an exemplary embodiment of the present in-
vention, a pixel circuit of a display device for realizing a
certain color during a display period of time includes at
least two light emitting elements, each said light emitting
element for emitting a corresponding one of colors dur-
ing the display period of time. An active element com-
monly connected to the at least two light emitting ele-
ments drives the at least two light emitting elements in
response to at least one emission control signal. The
active element time-divisionally drives the at least two
light emitting elements using the at least one emission
control signal during the display period of time, such that
one said light emitting element emits the corresponding
one of the colors per a sub display period of time. The
at least two light emitting elements realize the certain
color in the display period of time by time-divisionally
emitting the corresponding ones of the colors.

[0033] The display period of time may be one frame,
and the sub display period of time may be a sub frame.
The one frame may be divided into at least three sub
frames, and the at least two light emitting elements may
be time-divisionally driven in accordance with at least
two of the sub frames inside the one frame. One of the
at least two light emitting elements may be driven again
or the at least two light emitting elements may be simul-
taneously driven in a remaining at least one of the sub
frames. The remaining at least one sub frame may be
arbitrarily selected from the sub frames.
[0034] A light emitting time of the at least two light
emitting elements may be controlled to control white bal-
ance. The display device may be an FED (field emission
display) or a PDP (plasma display panel). The at least
two light emitting elements may include a red, green,
blue or white EL device. A first electrode of the EL device
may be connected to the active element, and a second
electrode may be connected to a reference voltage
(Vss). The EL device may be arranged in stripe type,
delta type or mosaic type.
[0035] The active element may include at least one
switching element for driving the at least two light emit-
ting elements. The at least one switching element is a
thin film transistor, a thin film diode, a diode or a TRS
(triodic rectifier switch).
[0036] In another exemplary embodiment of the
present invention, a pixel circuit of a display device in-
cludes red, green and blue EL devices, at least one
switching transistor for time-divisionally transmitting
red, green and blue data signals, at least one driving
transistor for time-divisionally providing driving currents
according to the red, green and blue data signals to the
red, green and blue EL devices, a storage element for
storing the red, green and blue data signals, and a plu-
rality of time-divisional driving thin film transistors for
time-divisionally driving the red, green and blue EL de-
vices using the driving currents in response to first and
second emission control signals. The red, green and
blue EL devices are commonly connected to the at least
one driving transistor and time-divisionally emitted cor-
respondingly to the red, green and blue driving currents
time-divisionally transmitted through the at least one
driving transistor in response to the first and second
emission control signals.
[0037] In yet another exemplary embodiment of the
present invention, a pixel circuit of an organic electrolu-
minescent display device includes red, green and blue
EL devices, a driving unit commonly connected to the
red, green and blue EL devices to drive the red, green
and blue EL devices; and a sequential control unit for
time-divisionally controlling driving of the red, green and
blue EL devices in response to first and second emis-
sion control signals. The driving unit may include at least
one switching transistor for switching data signals, at
least one driving transistor for supplying driving current
corresponding to the data signals to the red, green and
blue EL devices, and a capacitor for storing the data sig-
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nals. The driving unit may further include a threshold
voltage compensation device for compensating thresh-
old voltage of the at least one driving transistor. A power
supply voltage may be supplied to the at least one driv-
ing transistor and the capacitor through a common pow-
er supply line, or the power supply voltage may be sup-
plied to the at least one driving transistor and the capac-
itor through separate power supply lines.
[0038] The sequential control unit may include first,
second and third control devices for time-divisionally
controlling emission of the red, green and blue EL de-
vices by controlling a supply of driving current to the red,
green and blue EL devices from a driving transistor us-
ing the first and second emission control signals. Each
of the first, second and third control devices may include
first and second thin film transistors that are connected
in series between the driving unit and an indication unit
including the red, green and blue EL devices, so that the
first and second emission control signals are applied,
respectively, to gates of the first and second thin film
transistors. White balance may be controlled by control-
ling an active on time of the first and second emission
control signals applied to the sequential control unit,
thereby controlling time in which driving current is ap-
plied to corresponding said EL devices using the first
and second thin film transistors.
[0039] In yet another exemplary embodiment of the
present invention, a pixel circuit of an organic electrolu-
minescent display device includes a first thin film tran-
sistor having a gate connected to a gate line, and one
of a source and a gate connected to a data line. A sec-
ond thin film transistor has a gate connected to the other
one of the source and the drain of the first thin film tran-
sistor, and one of a source and a drain connected to a
power supply line. A capacitor is connected between the
gate and said one of the source and the drain of the sec-
ond thin film transistor. A third thin film transistor has
one of a source and a drain connected to the other one
of the source and the drain of the second thin film tran-
sistor, and a first emission control signal applied to a
gate. A fourth thin film transistor has one of a source
and a drain connected to the other one of the source
and the drain of the third thin film transistor, and a sec-
ond emission control signal applied to a gate. The third
and fourth thin film transistors are different types of tran-
sistors. A fifth thin film transistor has one of a drain and
a source connected to the other one of the source and
the drain of the second thin film transistor, and the first
emission control signal coupled to a gate. A sixth thin
film transistor has one of a source and a drain connected
to the other one of the source and the drain of the fifth
thin film transistor, and the second emission control sig-
nal applied to a gate. The fifth and sixth thin film tran-
sistors are different types of transistors. A seventh thin
film transistor has one of a source and a drain connected
to the other one of the source and the drain of the second
thin film transistor, and the first emission control signal
applied to a gate. An eighth thin film transistor has one

of a source and a drain connected to the other one of
the source and the drain of the seventh thin film transis-
tor, and the second emission control signal applied to a
gate. The seventh and eighth thin film transistors are
same type of transistors. Red, green and blue EL devic-
es have first electrodes connected to the other ones of
the source and the drain of the fourth, sixth and eighth
thin film transistors, respectively, and second electrodes
commonly connected to a reference voltage(Vss).
[0040] In yet another exemplary embodiment of the
present invention, a pixel circuit of a display device in-
cluding a plurality of pixels for realizing a certain color
per display period of time includes at least two light emit-
ting elements. Each said light emitting element emits a
corresponding one of colors in response to at least one
emission control signal during a sub display period of
time in the display period of time. The at least two light
emitting elements are time-divisionally driven by the at
least one emission control signal during the display pe-
riod of time, such that each said light emitting element
emits the corresponding one of the colors so that the
pixel circuit realizes the certain color in the display pe-
riod of time.
[0041] In yet another exemplary embodiment of the
present invention, a pixel circuit of a display device in-
cluding a plurality of pixels for realizing a certain color
per display period of time includes at least two light emit-
ting elements. Each said light emitting element emits a
corresponding one of colors in response to at least one
emission control signal during the display period of time.
The pixel circuit realizes the certain color during the dis-
play period of time by emitting one of the at least two
light emitting elements in response to the at least one
emission control signal for a sub display period of time
so that the at least two light emitting elements time-di-
visionally emit the corresponding ones of the colors dur-
ing the display period of time.
[0042] In yet another exemplary embodiment of the
present invention, a display device includes a plurality
of pixels, each said pixel including red, green and blue
EL devices, and a plurality of thin film transistor pairs
connected to the red, green and blue EL devices, re-
spectively, to drive the red, green and blue EL devices.
The red, green and blue EL devices of each said pixel
include first electrodes connected to the thin film tran-
sistor pairs, respectively, and second electrodes com-
monly connected to a reference voltage(Vss). The red,
green and blue EL devices in each said pixel are time-
divisionally emitted by driving the thin film transistor
pairs in response to first and second emission control
signals.
[0043] In yet another exemplary embodiment of the
present invention, a flat panel display device includes a
plurality of gate lines, data lines and power supply lines;
and a plurality of pixels. Each said pixel is connected to
a corresponding said gate line, a corresponding said da-
ta line and a corresponding said power supply line. Each
of the pixels includes red, green and blue EL devices.
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At least one thin film transistor is commonly coupled to
the red, green and blue EL devices to time-divisionally
drive the red, green and blue EL devices. A plurality of
emission control thin film transistor pairs are connected
between the at least one thin film transistor and the red,
green and blue EL devices, respectively, to control the
red, green and blue EL devices in response to first and
second emission control signals so that the red, green
and blue EL devices are time-divisionally emitted inside
one frame including a plurality of sub frames, in accord-
ance with the sub frames. Two thin film transistors in
each emission control thin film transistor pair is connect-
ed in series between the at least one thin film transistor
and a corresponding one of the R, G, B EL devices and
driven by the first and second emission control signals,
respectively.
[0044] In yet another exemplary embodiment of the
present invention, a flat panel display device includes a
plurality of gate lines, data lines and power supply lines,
and a plurality of pixels. Each said pixel is connected to
a corresponding gate line, a corresponding data line and
a corresponding power supply line. Each of the pixels
includes a first thin film transistor having a gate connect-
ed to the corresponding said gate line, and one of a
source and a drain connected to the corresponding said
data line, a second thin film transistor having a gate con-
nected to the other one of the source and the drain of
the first thin film transistor, and one of a source and a
drain connected to the corresponding said power supply
line. A capacitor is connected between the gate and said
one of the source and the drain of the second thin film
transistor. A third thin film transistor has one of a source
and a drain connected to the other one of the source
and the drain of the second thin film transistor, and a
first emission control signal applied to a gate. A fourth
thin film transistor has one of a source and a drain con-
nected to the other one of the source and the drain of
the third thin film transistor, and a second emission con-
trol signal applied to a gate. The third and fourth thin film
transistors are different types of transistors. A fifth thin
film transistor has one of a source and a drain connected
to the other one of the source and the drain of the second
thin film transistor, and the first emission control signal
applied to a gate. A sixth thin film transistor has one of
a source and a drain connected to the other one of the
source and the drain of the fifth thin film transistor, and
the second emission control signal applied to a gate.
The fifth and sixth thin film transistors are different types
of transistors. A seventh thin film transistor has one of
a source and a drain connected to the other one of the
source and the drain of the second thin film transistor,
and the first emission control signal applied to a gate.
An eighth thin film transistor has one of a source and a
drain connected to the other one of the source and the
drain of the seventh thin film transistor, and the second
emission control signal applied to a gate. The seventh
and eighth thin film transistors are same type of transis-
tors. Red, green and blue EL devices have first elec-

trodes connected to the other ones of the source and
drain of the fourth, sixth and eighth thin film transistors,
respectively, and second electrodes commonly con-
nected to a reference voltage(Vss).
[0045] In yet another exemplary embodiment of the
present invention, a flat panel display device includes a
plurality of gate lines, data lines, emission control lines
and power supply lines, and a pixel part including a plu-
rality of pixels. Each said pixel is connected to a corre-
sponding said gate line, a corresponding said data line,
a corresponding said emission control line and a corre-
sponding said power supply line. At least one gate line
driving circuit supplies a plurality of scan signals to the
gate lines. At least one data line driving circuit time-di-
visionally supplies red, green and blue data signals to
the data lines. At least one emission control signal gen-
erating circuit supplies emission control signals to the
plurality of emission control lines. Each of the pixels in-
cludes red, green and blue EL devices. At least one thin
film transistor commonly coupled to the red, green and
blue EL devices to time-divisionally drive the red, green
and blue EL devices, and a plurality of emission control
thin film transistor pairs connected between the at least
one thin film transistor and the red, green and blue EL
devices, respectively, to control the red, green and blue
EL devices in response to first and second said emission
control signals so that the red, green and blue EL devic-
es are time-divisionally emitted inside one frame includ-
ing a plurality of sub frames, in accordance with the sub
frames. Two thin film transistors of each emission con-
trol thin film transistor pair are connected in series be-
tween the at least one thin film transistor and a corre-
sponding of the R, G, B EL devices and driven by the
first and second said emission control signals.
[0046] In yet another exemplary embodiment of the
present invention, is provided a method for driving a flat
panel display device including a plurality of gate lines,
data lines, power supply lines and emission control
lines, and a plurality of pixels, each said pixel connected
to a corresponding said gate line, a corresponding said
data line and a corresponding said power supply line.
Each of the pixels includes at least red, green and blue
EL devices. Red, green and blue data are time-division-
ally supplied during a display period of time per a sub
display period of time through a same data line in each
said pixel so that red, green and blue EL devices are
time-divisionally driven by first and second emission
control signals provided from corresponding said emis-
sion control lines to realize a certain color in the display
period of time.
[0047] In yet another exemplary embodiment of the
present invention, is provided a method for driving a flat
panel display device including a plurality of gate lines,
data lines, power supply lines and emission control
lines, and a plurality of pixels, each said pixel connected
to a corresponding said gate line, a corresponding said
data line and a corresponding said power supply line.
Each of the pixels includes at least red, green and blue
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EL devices, and a certain color is realized in a display
period of time. Scan signals are generated at the corre-
sponding said gate line per a sub display period of time
in the display period of time. Red, green and blue data
are time divisionally applied to the corresponding said
data line whenever the scan signals are generated so
that red, green and blue driving currents are generated.
Further, red, green and blue EL devices of pixels con-
nected to the corresponding said gate line are time-di-
visionally driven using first and second emission control
signals provided from corresponding said emission con-
trol lines.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] The above and other features of the present
invention will become more apparent to those of ordi-
nary skill in the art with the following description in detail
of certain exemplary embodiments thereof with refer-
ence to the attached drawings in which:

FIG. 1 is a structural view of a conventional organic
electroluminescent display device;
FIG. 2 is a circuit diagram of a pixel circuit of the
organic electroluminescent display device of FIG. 1;
FIG. 3 is a waveform diagram of operation of the
organic electroluminescent display device of FIG. 1;
FIG. 4 is a block structural view of an organic elec-
troluminescent display device according to a first
exemplary embodiment of the present invention;
FIG. 5A illustrates a block structural view of a pixel
part applicable to the organic electroluminescent
display device of FIG. 4;
FIG. 5B illustrates a block structural view of another
pixel part applicable to the organic electrolumines-
cent display device of FIG. 4;
FIG. 6 is a drawing schematically illustrating a pixel
circuit of an organic electroluminescent display de-
vice according to the first exemplary embodiment
of the present invention;
FIG. 7A is a block structural view of a pixel circuit
of the pixel part of FIG. 5A;
FIG. 7B is a block structural view of a pixel circuit
of the pixel part of FIG. 5B;
FIG. 8A is a detailed circuit diagram of the pixel cir-
cuit of FIG. 7A;
FIG. 8B is a detailed circuit diagram of the pixel cir-
cuit of FIG. 7B;
FIG. 9 is a driving waveform diagram of a pixel cir-
cuit of an organic electroluminescent display device
according to the first exemplary embodiment of the
present invention;
FIG. 10 is a driving waveform diagram illustrating
white balance control in an organic electrolumines-
cent display device according to the first exemplary
embodiment of the present invention;
FIG. 11 is a block structural view of an organic elec-
troluminescent display device according to a sec-

ond exemplary embodiment of the present inven-
tion; and
FIG. 12 is a block structural view of an organic elec-
troluminescent display device according to a third
exemplary embodiment of the present invention.

DETAILED DESCRIPTION

[0049] The present invention will now be described in
detail in connection with certain exemplary embodi-
ments with reference to the accompanying drawings. In
the drawings, like reference numerals/characters des-
ignate like elements.
[0050] FIG. 4 illustrates a block structural view of an
organic electroluminescent display device according to
a first exemplary embodiment of the present invention.
[0051] Referring to FIG. 4, an organic electrolumines-
cent display device 50 according to the first exemplary
embodiment includes a pixel part 500, a gate line driving
circuit 510, a data line driving circuit 520 and an emis-
sion control signal generating circuit 590. The gate line
driving circuit 510 sequentially generates scan signals
S1'~Sm' to gate lines of the pixel part 500 during one
frame. The data line driving circuit 520 sequentially sup-
plies red, green and blue data signals D1'~Dn' to data
lines of the pixel part 500 whenever scan signals are
applied during one frame. The emission control signal
generating circuit 590 sequentially supplies emission
control signals EC_11, 21 ~ EC_1m, 2m for controlling
emission of red, green and blue EL devices to emission
control lines 591~59m of the pixel part 500 whenever
scan signals are applied during one frame. In this and
other embodiments, the EL devices may be arranged in
stripe type, delta type or mosaic type. Further, at least
one of the gate line driving circuit 510, the data line driv-
ing circuit 520 and the emission control generating cir-
cuit may have a redundancy function.
[0052] FIG. 5A illustrates one example of block struc-
ture of pixel part in an organic electroluminescent dis-
play device according to the first exemplary embodi-
ment of the present invention.
[0053] Referring to FIG. 5A, a pixel part 500' of an or-
ganic electroluminescent display device 50' includes a
plurality of gate lines 511~51m to which scan signals
S1'~Sm' are supplied from a gate line driving circuit 510,
a plurality of data lines 521~52n to which data signals
D1'~Dn' are supplied from a data line driving circuit 520.
The pixel part 500' also includes a plurality of emission
control lines 591~59m to which emission control signals
EC_11, 21 ~ EC_1m, 2m are supplied from an emission
control signal generating circuit 590, and a plurality of
power supply lines 531~53n for supplying power supply
voltage VDDI-VDDn.
[0054] The pixel part 500' further includes a plurality
of pixels P11'~Pmn' arranged in a matrix format, and
connected to the plurality of gate lines 511~51m, the plu-
rality of data lines 521~52n, the plurality of emission
control lines 591~59m and the plurality of power supply
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lines 531~53n. Each of the plurality of pixels P11'~Pmn'
is connected to one corresponding gate line in the plu-
rality of gate lines 511~51 m, one corresponding data
line in the plurality of data lines 521~52n, one corre-
sponding emission control line in the plurality of emis-
sion control lines 591~59m and one corresponding pow-
er supply line in the plurality of power supply lines
531~53n.
[0055] For example, the pixel P11' is connected to the
first gate line 511 for supplying the first scan signal S1',
the first data line 521 for supplying the first data signal
D1', the first emission control line 591 for supplying the
first emission control signal EC_11, 21, and the first
power supply line 531 for supplying the first power sup-
ply voltage VDD1.
[0056] Therefore, corresponding scan signals are ap-
plied to the pixels P11'~Pmn' through corresponding
scan lines, and the corresponding red, green and blue
data signals are sequentially supplied to the pixels
P11'~Pmn' through corresponding data lines. Further,
corresponding emission control signals are sequentially
supplied to the pixels P11'~Pmn' through corresponding
emission control lines, and corresponding power supply
voltage is supplied to the pixels P11'~Pmn' through cor-
responding power supply lines. Each of the pixels indi-
cates a certain color, such that an image is displayed
during one frame by sequentially applying correspond-
ing red, green and blue data signals to the pixels when-
ever corresponding scan signals are applied to the pix-
els and sequentially driving red, green and blue EL de-
vices according to emission control signals, thereby se-
quentially emitting lights corresponding to the red, green
and blue data signals.
[0057] FIG. 6 schematically illustrates a pixel circuit
for one pixel in a time-divisional driving type organic
electroluminescent display device according to the first
exemplary embodiment of the present invention. FIG. 6
illustrates one pixel P11' in a plurality of pixels.
[0058] Referring to FIG. 6, the pixel includes an active
element 570 connected to the first gate line 511, the first
data line 521, the first emission control line 591 and the
first common power supply line 531, and red, green and
blue EL devices EL1_R', EL1_G', EL1_B' connected in
parallel between the active element 570 and a common
voltage (e.g., ground) VSS. First electrodes, e.g., anode
electrodes, are connected to the active element 570,
and second electrodes, e.g., cathode electrodes, are
commonly connected to the common voltage VSS in the
red, green and blue EL devices EL1_R', EL1_G',
EL1_B'.
[0059] The red, green and blue EL devices EL1_R',
EL1_G', EL1_B' should be time-divisionally driven so
that a pixel P11' displays a certain color by driving the
three red, green and blue EL devices EL1_R', EL1_G',
EL1_B' during one frame since the red, green and blue
EL devices EL1_R', EL1_G', EL1_B' share one active
element 570 in a pixel circuit having the structure of FIG.
6. That is, the red, green and blue EL devices EL1_R',

EL1_G', EL1_B' are sequentially driven time-divisionally
during one frame so that the pixel P11' realizes a certain
color by dividing one frame into three sub frames and
driving one of the red, green and blue EL devices
EL1_R', EL1_G', EL1_B' during each sub frame.
[0060] In other words, the active element 570 drives
the red EL device EL1_R' using the emission control sig-
nals EC_11, EC_21 generated to the emission control
line 591 from the emission control signal generating cir-
cuit 590 so that red color corresponding to red data is
emitted if red data DR1' is applied as a data D1' applied
to the data line 521 as the scan signal S1' is applied from
the gate line 511 to the active element 570 in the first
sub frame of one frame. Similarly, when the scan signal
S1' is applied from the gate line 511 to the active element
570 in the second sub frame, green data DG1' is applied
as the data D1' applied to the data line 521, and the
green EL device EL1_G' is emitted by the emission con-
trol signals EC_11, EC_21 generated to the emission
control line 591 from the emission control signal gener-
ating circuit 590 so that green color corresponding to the
green data is emitted. Finally, when the scan signal S1'
is applied from the gate line 511 to the active element
570 in the third sub frame, blue data DB1' is applied as
the data D1' applied to the data line 521, and the blue
EL device EL1_B' is emitted by the emission control sig-
nals EC_11, EC_21 generated to the emission control
line 591 from the emission control signal generating cir-
cuit 590 so that blue color corresponding to the blue data
is emitted. Therefore, red, green and blue EL devices
are sequentially driven time-divisionally during one
frame so that each pixel emits a certain color to display
an image.
[0061] Although red, green and blue colors are emit-
ted to realize a certain color in each pixel by driving the
EL devices in the order of red, green and blue EL devic-
es during the three sub frames of one frame in the first
exemplary embodiment of the present invention, emis-
sion sequence of red, green and blue EL devices or red,
green, blue and white EL devices may be temporarily or
permanently changed, and/or one frame may be divided
into more than three sub frames so that at least one color
out of red, green and blue colors is further emitted in the
remaining sub frame(s) in order to adjust chromaticity,
brightness or luminance.
[0062] For example, one color of red, green, blue or
white can be further emitted during an additional one
sub frame such as RRGB, RGGB, RGBB and RGBW
by dividing one frame into four sub frames, and the ad-
ditional emitted color is emitted from an appropriate sub
frame in a plurality of sub frames, wherein one EL device
in the red, green, blue and white EL devices is driven,
or at least two EL devices in the red, green, blue and
white EL devices are driven so that one color of red,
green, blue or white is further emitted during the addi-
tional one or more sub frames.
[0063] Further, although the first exemplary embodi-
ment of the present invention discloses that red, green
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and blue EL devices are sequentially driven during one
frame of three sub frames, the plurality of sub frames
are sequentially driven time-divisionally by dividing red,
green, blue or white into a plurality of sub frames during
one frame, or the plurality of sub frames are sequentially
driven time-divisionally by dividing at least two colors in
the red, green, blue and white into a plurality of sub
frames during one frame.
[0064] FIG. 7A illustrates a block structural view of a
pixel circuit of time-divisional driving type organic elec-
troluminescent display device according to one exem-
plary embodiment of the present invention, and FIG. 8A
illustrates one example of detailed circuit diagram of the
pixel circuit of FIG. 7A. Pixel circuits of FIG. 7A and FIG.
8A illustrate examples of pixel circuit for sequentially
driving red, green and blue EL devices EL1_R', EL1_G',
EL1_B' time-sharingly during one frame.
[0065] Referring to FIG. 7A and FIG. 8A, the pixel P11'
includes one gate line 511, one data line 521, two emis-
sion control lines 591a, 591b, the power supply line 531,
and an indication unit 560 time-divisionally driven by sig-
nals applied through the lines. The indication unit 560
includes a light emitting element for self-emitting light.
The light emitting element includes red, green and blue
EL devices EL1_R', EL1_G', EL1_B' for emitting red,
green and blue respectively.
[0066] Further, the pixel P11' includes the active ele-
ment 570 for sequentially driving the red, green and blue
EL devices EL1_R', EL1_G', EL1_B' time-divisionally.
The active element 570 includes a driving unit 540 for
supplying driving current corresponding to red, green
and blue data signals DR1', DG1', DB1' to the EL devic-
es EL1_R', EL1_G', EL1_B' of the indication unit 560
whenever the scan signal S1' is applied, and a sequen-
tial control unit 550 for controlling the driving current cor-
responding to the red, green and blue data signals DR1',
DG1', DB1'. The data signals are sequentially supplied
to the red, green and blue EL devices EL1_R', EL1_G',
EL1_B' from the driving unit 540 according to the emis-
sion control signals EC_11, EC_21.
[0067] As shown in FIG. 8A, the driving unit 540 in-
cludes a switching transistor M51 in which the scan sig-
nal S1' is supplied to a gate from the gate line 511, and
red, green and blue data signals DR1', DG1', DB1' are
time-divisionally supplied to a source from the data line
521. The driving unit 540 also includes a driving transis-
tor M52 having a gate connected to a drain of the switch-
ing transistor M51. A power supply voltage VDD1 is sup-
plied to a source from the power supply voltage line 531,
and a drain is connected to the sequential control unit
550. A capacitor C51 is connected between a gate and
a source of the driving transistor M52.
[0068] Although the driving unit 540 includes two thin
film transistors of switching transistor and driving tran-
sistor and one capacitor in the described exemplary em-
bodiment of the present invention, any suitable structure
capable of driving light emitting element including the
indication unit 560 may be used. Further, the driving unit

540 of FIG. 7A may also include any device capable of
improving driving characteristics for driving the light
emitting element of the indication unit 560, e.g., a
threshold compensation device. Although all thin film
transistors in the driving unit 540 are P type thin film tran-
sistors, the thin film transistors can be N type thin film
transistors or any combination of N type thin film tran-
sistors and P type thin film transistors. In addition, N type
or P type thin film transistor of depletion mode or en-
hancement mode may be used. Further, the driving unit
540 may be constructed using various types of switching
elements such as thin film diode, diode, TRS (triodic rec-
tifier switch), etc. instead of or in addition to the thin film
transistors.
[0069] The sequential control unit 550 is connected
between the driving unit 540 and the indication unit 560
to time-divisionally drive red, green and blue EL devices
EL1_R', EL1_G', EL1_B' of the indication unit 560 ac-
cording to the first and second emission control signals
EC_11, EC_21 supplied through the emission control
lines 591 a, 591 b from the emission control signal gen-
erating circuit 590.
[0070] The sequential control unit 550 includes first,
second and third control devices connected between
the drain of the driving transistor M52 and anodes of the
red, green and blue EL devices EL1_R', EL1_G', EL1_B'
respectively, to time-divisionally control driving of the
red, green and blue EL devices EL1_R', EL1_G', EL1_B'
according to the emission control signals EC_11,
EC_21.
[0071] In exemplary embodiments of the present in-
vention, the sequential control unit 550 time-divisionally
controls the red, green and blue EL devices EL1_R',
EL1_G', EL1_B' using two emission control signals
EC_11, EC_21 only. The first emission control signal
EC_11 is commonly applied to gates of first thin film tran-
sistors M55_R1, M55_G1, M55_B1 of the first, second
and third control devices, respectively, and the second
emission control signal EC_21 is commonly applied to
gates of second thin film transistors M55_R2, M55_G2,
M55_B2 of the first, second and third control devices,
respectively.
[0072] In more detail, the first control device includes
the P type thin film transistor M55_R1 and the N type
thin film transistor M55_R2 for which the first and sec-
ond emission control signals EC_11, EC_21 are respec-
tively applied to the gates. Sources of the thin film tran-
sistors M55_R1 and M55_R2 are connected to the drain
of the driving transistor M52 and an anode of the red EL
device EL1_R', respectively. Further, drains of the thin
film transistors M55_R1 and M55_R2 are connected to
each other. This way, the first control device is config-
ured to drive the red EL device EL1_R' correspondingly
to the red data signal applied through the driving tran-
sistor M52, in response to the first emission control sig-
nal EC_11 and the second emission control signal
EC_21.
[0073] The second control device includes the N type
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thin film transistor M55_G1 and the P type thin film tran-
sistor M55_G2 for which the first and second emission
control signals EC_11, EC_21 are respectively applied
to the gates. Drains of the thin film transistors M55_G1
and M55_G2 are connected to the drain of the driving
transistor M52 and an anode of the green EL device
EL1_G' respectively. Further, sources of the thin film
transistors M55_G1 and M55_G2 are connected to
each other. This way, the second control device is con-
figured to drive the green EL device EL1_G' correspond-
ingly to the green data signal applied through the driving
transistor M52, in response to the first emission control
signal EC_11 and the second emission control signal
EC_21.
[0074] The third control device includes the N type
thin film transistor M55_B1 and the N type thin film tran-
sistor M55_B2 for which the first and second emission
control signals EC_11, EC_21 are respectively applied
to the gates. A drain of the thin film transistor M55_B1
is connected to the drain of the driving transistor M52,
and a source of the thin film transistor M55_B2 is con-
nected to an anode of the blue EL device EL1_B'. Fur-
ther a source of the thin film transistor M55_B1 is con-
nected to a drain of the thin film transistor M55_B2. This
way, the third control device is configured to drive the
blue EL device EL1_B' correspondingly to the blue data
signal applied through the driving transistor M52, in re-
sponse to the first emission control signal EC_11 and
the second emission control signal EC_21.
[0075] Although the sequential control unit 550 in-
cludes N type and P type thin film transistors in the de-
scribed embodiment, the sequential control unit 550 can
be formed of N type thin film transistors, P type thin film
transistors, or any suitable combination of N type thin
film transistors and P type thin film transistors in other
embodiments, in which N type or P type thin film tran-
sistors may operate in depletion mode or enhancement
mode. Further, the sequential control device 550 can be
constructed by using various types of switching ele-
ments such as a thin film diode, a diode, a TRS, etc.
instead of or in addition to the thin film transistors. The
sequential control unit 550 can be constructed as any
suitable device capable of sequentially driving the red,
green and blue EL devices.
[0076] Although in the described exemplary embodi-
ment of the present invention, red, green and blue EL
devices are used as red, green and blue light emitting
elements driven using one active element, a structure
in which red, green and blue light emitting elements are
driven using one active element can also be applied to
other light emitting display devices such as FED (field
emission display) and PDP (plasma display panel).
[0077] The process of time-divisionally driving a pixel
circuit of an organic electroluminescent display device
in exemplary embodiments of the present invention is
described as follows.
[0078] Conventionally, each one of scan signals
S1~Sm is sequentially applied to a plurality of gate lines

from the gate line driving circuit 110 so that m scan sig-
nals are applied during one frame, and red, green and
blue data signals DR1~DRn, DG1~DGn, DB1~DBn are
simultaneously applied to red, green and blue data lines
from the data line driving circuit 120 whenever the re-
spective scan signals S1~Sm are applied so that pixels
are driven as illustrated in FIG. 3.
[0079] In the described exemplary embodiments of
the present invention, however, one frame is divided into
three sub frames, scan signals are respectively applied
to gate lines from the gate line driving circuit 510 during
each sub frame so that 3m scan signals are applied dur-
ing one frame. In the case of the first pixel, when the
scan signal S1' is applied to the first gate line 511 during
the first sub frame, the switching transistor M51 is turned
on so that the red data signal DR1' is supplied to driving
transistor M52 from the data line 521, wherein the se-
quential control unit 550 drives the red EL device
EL1_R' correspondingly to the red data signal DR1' as
thin film transistors M55_R1, M55_R2 (i.e., the first con-
trol device) are turned on in response to the first emis-
sion control signal EC_11 and the second emission con-
trol signal EC_21, respectively.
[0080] Next, the sequential control unit 550 drives the
green EL device EL1_G' correspondingly to the green
data signal DG1' as the scan signal S1' is applied to the
first gate line 511 during the second sub frame so that
the green data signal DG1' is supplied to the driving tran-
sistor M52 from the data line 521, and the thin film tran-
sistors M55_G1, M55_G2 (i.e., the second control de-
vice) are turned on by the first and second emission con-
trol signals EC_11, EC_21.
[0081] Finally, the sequential control unit 550 drives
the blue EL device EL1_B' correspondingly to the blue
data signal DB1' as the scan signal S1' is applied to the
first gate line 511 during the third sub frame so that the
blue data signal DB1' is supplied to the driving transistor
M52 from the data line 521, and the thin film transistors
M55_B1, M55_B2 (i.e., the third control device) are
turned on by the first and second emission control sig-
nals EC_11, EC_21, respectively.
[0082] In this manner, the red data signals
DR1'~DRn', the green data signals DG1'-DGn' and the
blue data signals DB1'~DBn' are sequentially applied to
the data lines so that red, green and blue EL devices
EL_R', EL_G', EL_B' of pixels P11'~Pmn' are sequen-
tially driven time-divisionally whenever the scan signals
S1'~Sm' are applied during the respective sub frames
during one frame.
[0083] Therefore, circuit structure can be simplified in
a pixel circuit of the present invention as the red, green
and blue EL devices EL_R', EL_G', EL_B' of the pixel
P11' share an active element 570 so that each pixel re-
quires one gate line, one data line, and one power sup-
ply line only. Further, each of the pixels requires two
emission control lines only so that wiring of the pixel cir-
cuit is more simplified, and the emission of red, green
and blue EL devices is more simply controlled.
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[0084] FIG. 5B illustrates another block structure of a
pixel part 500" in an organic electroluminescent display
device 50" according to the first exemplary embodiment
of the present invention. FIG. 7B illustrates another
block structural view of a pixel circuit P11" of a time-di-
visional driving type organic electroluminescent display
device of the present invention illustrated in FIG. 5B, and
FIG. 8B illustrates a detailed circuit diagram of the pixel
circuit P11" of FIG. 7b.
[0085] The Pixel circuit P11" illustrated in FIG. 5B,
FIG. 7B and FIG. 8B is substantially the same as the
pixel circuit P11' of FIG. 5A, FIG. 7A and FIG. 8A except
that a separate power supply line is installed so that a
power supply voltage VDD1 is supplied to a capacitor
C51' of a driving unit 540' in an active element 570',
through a power supply line 531b, and the power supply
voltage VDD1 is supplied to a source of a driving tran-
sistor M52' through a power supply line 531a. This is
different from the pixel circuit P11' wherein the same
power supply voltage VDD1 is supplied to the capacitor
C51 of the driving unit 540 and the source of the driving
transistor M52 through the same power supply line 531.
Hence, in the pixel circuit P11", data signals are stored
in the capacitor C51' more stably by separating power
supply line supplied to the capacitor C51' from the power
supply line supplied to the driving transistor M52'. In the
pixel circuit P11", a driving transistor M51' is coupled in
substantially the same manner as the driving transistor
M51 is in the pixel circuit P11'.
[0086] A method for time-divisionally and sequentially
driving an organic electroluminescent display device ac-
cording to the first exemplary embodiment of the present
invention as described above is described in detail as
follows in references to the driving waveform diagram
of FIG. 9. The description will be made in reference to
the illustrated embodiment of FIGs. 5A, 7A and 8A with
the understanding that the description applies equally
as well to the illustrated embodiment of FIGs. 5B, 7B
and 8B.
[0087] First, when a scan signal S1'(R) is applied to
the first gate line 511 from the gate line driving circuit
510 during a first sub frame 1SF_R in a first frame 1F,
the first gate line 511 is driven, and red data signals
DR1'-DRn' are supplied as the data signals D1'~Dn' to
the driving transistor of the pixels P11'~P1n' connected
to the first gate line 511 from the data line driving circuit
520'.
[0088] When the first and second emission control
signals EC_11, EC_21 from the emission control signal
generating circuit 590 in low and high states, respective-
ly, for controlling the red EL device EL_R' of the pixels
P11'~P1n' connected to the first gate line 511, are ap-
plied to the sequential control unit 550 through the emis-
sion control lines 591a, 591b, the thin film transistors
M55_R1 and M55_R2 are turned on, and driving current
corresponding to the red data signals DR1'~DRn' is sup-
plied to the red EL device so that the red EL device is
driven.

[0089] Subsequently, when the second scan signal
S1'(G) is applied to the first gate line 511 during a sec-
ond sub frame 1SF_G of the first frame 1 F, green data
signals DG1'~DGn' are supplied to the driving transistor
through the data lines 521~52n. When the first and sec-
ond emission control signals EC_11, EC_21 from the
emission control signal generating circuit 590 in high
and low states, respectively, for controlling the green EL
device EL_G' of the pixels P11'~P1n' connected to the
first gate line 511 are applied to the sequential control
unit 550 through the emission control lines 591 a, 591
b, the thin film transistors M55_G1, M55_G2 are turned
on, and driving current corresponding to the green data
signals DG1'~DGn' is supplied to the green EL device
so that the green EL device is driven.
[0090] Finally, when the third scan signal S1'(B) is ap-
plied to the first gate line 511 during a third sub frame
1SF_B of the first frame 1F, blue data signals DB1'~DBn'
are supplied to the driving transistor through the data
lines 521~52n. When the first and second emission con-
trol signals EC_11, RC_21 from the emission control
signal generating circuit 590, both in the high state, for
controlling the blue EL device EL_B' of the pixels
P11'~P1n' connected to the first gate line 511 are ap-
plied to the sequential control unit 550 through the emis-
sion control lines 591a, 591b, the thin film transistors
M55_B1, M55_B2 are turned on, and driving current
corresponding to the blue data signals DB1'~DBn' is
supplied to the blue EL device so that the blue EL device
is driven.
[0091] Subsequently, when a scan signal S2' is ap-
plied to the second gate line 512 per each sub frame of
one frame, red, green and blue data signals DR1'~DRn',
DG1'~DGn', DB1'~DBn' are sequentially applied to the
data lines 521~52n. Further, first and second emission
control signals EC_12, EC_22 from the emission control
signal generating unit 590 for sequentially controlling
the red, green and blue EL devices of the pixels
P21'~P2n' connected to the second gate line 512 are
sequentially applied to the sequential control unit 550
through the emission control lines 591 a and 591 b as
described above. Therefore, the thin film transistors
M55_R1 and M55_R2, M55_G1 and M55_G2, and
M55_B1 and M55_B2 are sequentially turned on, and
driving currents corresponding to red, green and blue
data signals DR1'~DRn', DG1'~DGn', DB1'~DBn' are
sequentially supplied to the red, green and blue EL de-
vices so that the red, green and blue EL devices are
time-divisionally driven.
[0092] The red, green and blue data signals
DR1'~DRn', DG1'~DGn', DB1'~DBn' are sequentially
applied to the data lines 521~52n, and emission control
signals EC_1 m, EC_2m from the emission control sig-
nal generating circuit 590 for time-divisionally control-
ling the red, green and blue EL devices of the pixels
Pm1'~Pmn' connected to the mth gate line 51m are se-
quentially applied to the sequential control unit 550
when the scan signal is applied to the mth gate line 51m
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per each sub frame of one frame by repeating the above
described actions. Accordingly, the thin film transistors
M55_R1 and M55_R2, M55_G1 and M55_G2, and
M55_B1 and M55_82 are sequentially turned on, and
driving currents corresponding to the red, green and
blue data signals DR1'~DRn', DG1'~DGn', DB1'~DBn'
are sequentially supplied to the red, green and blue EL
devices so that the red, green and blue EL devices are
time-divisionally driven.
[0093] Therefore, one frame is divided into three sub
frames in the described exemplary embodiment, and an
image is displayed by time-divisionally sequentially driv-
ing red, green and blue EL devices during the three sub
frames. The image displayed using sequential driving of
the EL devices is perceived by people as simultaneous
driving of the EL devices since the sequential driving
time of the red, green and blue EL devices is very fast
although the red, green and blue EL devices are se-
quentially driven.
[0094] Further, an organic electroluminescent display
device of the present invention is capable of controlling
white balance by controlling emission time of the red,
green and blue EL devices, wherein the organic elec-
troluminescent display device is capable of controlling
white balance by controlling turn on times of the thin film
transistors M55_R1 and M55_R2, M55_G1 and
M55_G2, and M55_B1 and M55_B2 of the sequential
control unit 550 of FIG. 8A and FIG. 8B, thereby con-
trolling emission time of the red, green and blue EL de-
vices.
[0095] In more detail, turn on times tr, tg, tb of the first
and second emission control signals EC_11, EC_21
generated from the emission control signal generating
means 590 are controlled per each sub frame as illus-
trated in FIG. 10, and times for turning on the thin film
transistors M55_R1 and M55_R2, M55_G1 and
M55_G2, and M55_B1 and M55_B2 of the sequential
control unit 550 are determined accordingly.
[0096] Therefore, as sequential emission of the red,
green and blue EL devices is controlled by the two emis-
sion control signals EC_11, EC_21 in the exemplary em-
bodiments of the present invention, white balance is
controlled by controlling emission time of two EL devices
in the red, green and blue EL devices as illustrated in
FIG. 10. While FIG. 10 illustrates controlling of the white
balance by controlling emission times tr, tg of the red
and green EL devices, the white balance can also be
controlled by controlling emission times of the green and
blue EL devices or the blue and red EL devices.
[0097] As described above, in exemplary embodi-
ments of the present invention, not only white balance
is controlled by controlling red, green and blue emission
times, but also the red, green and blue emission times
may further be controlled to optimize brightness in the
state that the red, green and blue emission times are
primarily controlled so that white balance is controlled.
[0098] FIG. 11 illustrates a block structural view of an
organic electroluminescent display device 60 having a

pixel part 600 according to a second exemplary embod-
iment of the present invention. The organic electrolumi-
nescent display device 60 of FIG. 11 has the similar
structure and operation as the organic electrolumines-
cent display device 50 of FIG. 4 except that two gate
line driving circuits 510a, 510b and two emission control
signal generating circuits 590a, 590b are arranged.
[0099] That is, it is constructed in such a way that scan
signals are supplied to some of the gate lines from the
first gate line driving circuit 510a, and scan signals are
supplied to the rest of the gate lines from the second
gate line driving circuit 510b, wherein the scan signals
are applied to the upper part of the gate lines from the
first gate line driving circuit 510a, and the scan signals
are sequentially applied to the lower part of the gate
lines from the second gate line driving circuit 510b. In
further embodiments, the scan signals may be applied
to even numbered gate lines from a first gate line driving
circuit, and the scan signals may be applied to odd num-
bered gate lines from a second gate line driving circuit
so as to reduce density of the gate lines arranged in the
pixel part. In such cases, each of the first and second
gate line driving circuits 510a, 510b may have circuitry
for generating only half the scan signals so as to save
cost and space.
[0100] In the organic electroluminescent display de-
vice 60, scan signals may be substantially simultane-
ously supplied to the gate lines from the driving circuits
510a, 510b to reduce delay and/or to supply redundan-
cy. To provide such signal delay reduction or redundan-
cy capabilities, the first and second gate line driving cir-
cuits 510a, 510b may generate scan signals S11~S1m
and scan signals S21~S2m, respectively, correspond-
ing to all of the scan lines.
[0101] In the organic electroluminescent display de-
vice 60, emission control signals are supplied to some
of the emission control lines from first emission control
signal generating circuit 590a, and emission control sig-
nals are supplied to the rest of the emission control lines
from a second emission control signal generating circuit
590b, wherein the emission control signals are applied
to the upper part of the emission control signal lines from
the first emission control signal generating circuit 590a,
and the emission control signals are sequentially ap-
plied to the lower part of the emission control signal lines
from the second emission control signal generating cir-
cuit 590b. In further embodiments, the emission control
signals may be applied to even numbered emission con-
trol lines from a first emission control signal generating
circuit, and the emission control signals may be applied
to odd numbered emission control lines from a second
emission control signal generating circuit, so as to re-
duce density of emission control lines arranged in the
pixel part. In such cases, each of the first and second
emission control line generating circuits 590a, 590b may
have circuitry for generating only half the emission con-
trol signals so as to save cost and space.
[0102] In the organic electroluminescent display de-
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vice 60, emission control signals may be substantially
simultaneously supplied to the emission control lines
from the first and second emission control signal gener-
ating circuits 590a, 590b to reduce delay and/or to sup-
ply redundancy. To provide such signal delay reduction
or redundancy capabilities, the first and second emis-
sion control generating circuits 590a, 590b may gener-
ate emission control signals EC_111,
EC_121~EC_11m, EC_12m and emission control sig-
nals EC_211, EC_221~EC_21m, EC_22m, respective-
ly, corresponding to all of the emission control lines.
[0103] FIG. 12 illustrates a block structural view of an
organic electroluminescent display device 70 having a
pixel part 700 according to a third exemplary embodi-
ment of the present invention. The organic electrolumi-
nescent display device 70 of FIG. 12 has the similar
structure and operation as the organic electrolumines-
cent display device 60 of FIG. 11 except that arrange-
ment positions of two gate line driving circuits 510a',
510b' and two emission control signal generating cir-
cuits 590a', 590b' are different from the corresponding
circuits of FIG. 11. The first gate line driving circuit 510a'
may generate scan signals S11'~S1m', and the second
gate line driving circuit 510b' may generate scan signals
S21'~S2m'. In other embodiments, the first and second
gate line driving circuits 510a', 510b' may each generate
only half of the scan signals so as to save cost and
space.
[0104] The first emission control signal generating cir-
cuit 590a' may generate emission control signals
EC_111', EC_121'~EC_11m', EC_12m', and the second
emission control signal generating circuit 590b' may
generate emission control signals EC_211',
EC_221'~EC_21m', EC_22m'. In other embodiments,
the first and second emission control signal generating
circuits may each generate only half of the emission
control signals so as to save cost and space.
[0105] While it is shown in certain exemplary embod-
iments of the present invention that a plurality of gate
line driving circuits and emission control signal generat-
ing circuits can be used in an organic electrolumines-
cent display device, a plurality of data line driving circuits
may also be used in other embodiments.
[0106] An organic electroluminescent display device
according to the above described embodiments of the
present invention enables high accuracy fineness by
having a driving thin film transistor and a switching thin
film transistor shared by red, green and blue EL devices
so that the red, green and blue EL devices are time shar-
ingly driven and improves opening ratio and yield by de-
creasing the number of elements and wirings. An organ-
ic electroluminescent display device according to the
present invention also results in the reduction of RC de-
lay and voltage drop (IR drop).
[0107] Further, an organic electroluminescent display
device according to the present invention also enables
controlling of white balance and brightness by control-
ling emission time of the red, green and blue EL devices.

[0108] While the invention has been shown and de-
scribed with reference to certain exemplary embodi-
ments thereof, it will be understood by those skilled in
the art that the foregoing and other changes in form and
details may be made therein without departing from the
spirit and scope of the invention. The scope of the
present invention is indicated by the appended claims,
and all changes that come within the meaning and range
of equivalents thereof are intended to be embraced
therein.

Claims

1. A pixel circuit of a display device for realizing a cer-
tain color during a display period of time comprising:

at least two light emitting elements, each said
light emitting element for emitting a corre-
sponding one of colors during the display peri-
od of time; and
an active element commonly connected to the
at least two light emitting elements to drive the
at least two light emitting elements in response
to at least one emission control signal,

wherein the active element time-divisionally
drives the at least two light emitting elements using
the at least one emission control signal during the
display period of time, such that one said light emit-
ting element emits the corresponding one of the
colors per a sub display period of time, and wherein
the at least two light emitting elements realize the
certain color in the display period of time by time-
divisionally emitting the corresponding ones of the
colors.

2. The pixel circuit of a display device according to
claim 1, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least two sub frames,
and the at least two light emitting elements are time-
divisionally driven in accordance with the sub
frames inside the one frame.

3. The pixel circuit of a display device according to
claim 1, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least three sub
frames, the at least two light emitting elements are
time-divisionally driven in accordance with at least
two of the sub frames inside the one frame, and one
of the at least two light emitting elements is driven
again or the at least two light emitting elements are
simultaneously driven in a remaining at least one of
the sub frames.

4. The pixel circuit of a display device according to
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claim 3, wherein the remaining at least one of the
sub frames is arbitrarily selected from the sub
frames.

5. The pixel circuit of a display device according to
claim 1, wherein light emitting time of the at least
two light emitting elements is controlled to control
white balance.

6. The pixel circuit of a display device according to
claim 1, wherein the display device is an FED (field
emission display) or a PDP (plasma display panel).

7. The pixel circuit of a display device according to
claim 1, wherein the at least two light emitting ele-
ments include a red, green, blue or white EL device.

8. The pixel circuit of a display device according to
claim 7, the EL device having a first electrode and
a second electrode, wherein the first electrode is
connected to the active element, and the second
electrode is connected to a reference voltage(Vss).

9. The pixel circuit of a display device according to
claim 7, wherein the EL device is arranged in stripe
type, delta type or mosaic type.

10. The pixel circuit of a display device according to
claim 1, wherein the active element includes at least
one switching element for driving the at least two
light emitting elements.

11. The pixel circuit of a display device according to
claim 10, wherein the at least one switching element
is a thin film transistor, a thin film diode, a diode or
a TRS (triodic rectifier switch).

12. A pixel circuit of a display device comprising:

red, green and blue EL devices;
at least one switching transistor for time-divi-
sionally transmitting red, green and blue data
signals;
at least one driving transistor for time-division-
ally providing driving currents according to the
red, green and blue data signals to the red,
green and blue EL devices;
a storage element for storing the red, green and
blue data signals; and
a plurality of time-divisional driving thin film
transistors for time-divisionally driving the red,
green and blue EL devices using the driving
currents in response to first and second emis-
sion control signals,

wherein the red, green and blue EL devices
are commonly connected to the at least one driving
transistor and time-divisionally emitted correspond-

ingly to the red, green and blue driving currents
time-divisionally transmitted through the at least
one driving transistor in response to the first and
second emission control signals.

13. The pixel circuit of a display device according to
claim 12, wherein the red, green and blue EL devic-
es are time-divisionally driven according to the first
and second emission control signals per each sub
frame inside one frame comprising at least three
sub frames.

14. The pixel circuit of a display device according to
claim 13, wherein the red, green and blue EL devic-
es are time-divisionally driven in three of the at least
three sub frames, the red, green and blue EL devic-
es are independently driven in a remaining one of
the at least three sub frames, or at least two EL de-
vices are simultaneously driven in the remaining
one of the at least three sub frames.

15. The pixel circuit of a display device according to
claim 12, wherein white balance is controlled by
controlling a light emitting time of the red, green and
blue EL devices using the first and second emission
control signals in the respective sub frames.

16. The pixel circuit of a display device according to
claim 12, wherein first electrodes of the red, green
and blue EL devices are commonly connected to
the at least one driving transistor, and second elec-
trodes of the red, green and blue EL devices are
commonly connected to a reference voltage(Vss).

17. The pixel circuit of a display device according to
claim 12, wherein the red, green and blue EL devic-
es are arranged in stripe type, delta type or mosaic
type.

18. A pixel circuit of an organic electroluminescent dis-
play device comprising:

red, green and blue EL devices;
a driving unit commonly connected to the red,
green and blue EL devices to drive the red,
green and blue EL devices; and
a sequential control unit for time-divisionally
controlling driving of the red, green and blue EL
devices in response to first and second emis-
sion control signals.

19. The pixel circuit of an organic electroluminescent
display device according to claim 18, wherein the
driving unit comprises at least one switching tran-
sistor for switching data signals; at least one driving
transistor for supplying driving current correspond-
ing to the data signals to the red, green and blue EL
devices; and a capacitor for storing the data signals.
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20. The pixel circuit of an organic electroluminescent
display device according to claim 19, wherein the
driving unit further comprises a threshold voltage
compensation device for compensating threshold
voltage of the at least one driving transistor.

21. The pixel circuit of an organic electroluminescent
display device according to claim 19, wherein a
power supply voltage is supplied to the at least one
driving transistor and the capacitor through a com-
mon power supply line, or the power supply voltage
is supplied to the at least one driving transistor and
the capacitor through separate power supply lines.

22. The pixel circuit of an organic electroluminescent
display device according to claim 18, wherein the
sequential control unit comprises first, second and
third control devices for time-divisionally controlling
emission of the red, green and blue EL devices by
controlling a supply of driving current to the red,
green and blue EL devices from a driving transistor
using the first and second emission control signals.

23. The pixel circuit of an organic electroluminescent
display device according to claim 22, wherein each
of the first, second and third control devices com-
prise first and second thin film transistors that are
connected in series between the driving unit and an
indication unit including the red, green and blue EL
devices, so that the first and second emission con-
trol signals are applied, respectively, to gates of the
first and second thin film transistors.

24. The pixel circuit of an organic electroluminescent
display device according to claim 23, wherein white
balance is controlled by controlling an active on time
of the first and second emission control signals ap-
plied to the sequential control unit, thereby control-
ling time in which driving current is applied to cor-
responding said EL devices using the first and sec-
ond thin film transistors.

25. The pixel circuit of an organic electroluminescent
display device according to claim 18, wherein the
EL devices are arranged in stripe type, delta type
or mosaic type.

26. A pixel circuit of an organic electroluminescent dis-
play device comprising:

a first thin film transistor having a gate connect-
ed to a gate line, and one of a source and a
drain connected to a data line;
a second thin film transistor having a gate con-
nected to the other one of the source and the
drain of the first thin film transistor, and one of
a source and a drain connected to a power sup-
ply line;

a capacitor connected between the gate and
said one of the source and the drain of the sec-
ond thin film transistor;
a third thin film transistor having one of a source
and a drain connected to the other one of the
source and the drain of the second thin film
transistor, and a first emission control signal ap-
plied to a gate;
a fourth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the third thin film
transistor, and a second emission control signal
applied to a gate, wherein the third and fourth
thin film transistors are different types of tran-
sistors;
a fifth thin film transistor having one of a source
and a drain connected to the other one of the
source and the drain of the second thin film
transistor, and the first emission control signal
applied to a gate;
a sixth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the fifth thin film
transistor, and the second emission control sig-
nal applied to a gate, wherein the fifth and sixth
thin film transistors are different types of tran-
sistors;
a seventh thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the second thin
film transistor, and the first emission control sig-
nal applied to a gate;
an eighth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the seventh thin
film transistor, and the second emission control
signal applied to a gate wherein the seventh
and eighth thin film transistors are same type
of transistors; and
red, green and blue EL devices having first
electrodes connected to the other ones of the
source and the drain of the fourth, sixth and
eighth thin film transistors, respectively, and
second electrodes commonly connected to a
reference voltage(Vss).

27. A pixel circuit of a display device comprising a plu-
rality of pixels, the pixel circuit for realizing a certain
color per display period of time and comprising at
least two light emitting elements, each said light
emitting element for emitting a corresponding one
of colors in response to at least one emission con-
trol signal during a sub display period of time in the
display period of time, wherein the at least two light
emitting elements are time-divisionally driven by the
at least one emission control signal during the dis-
play period of time, such that each said light emitting
element emits the corresponding one of the colors
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so that the pixel circuit realizes the certain color in
the display period of time.

28. The pixel circuit of a display device according to
claim 27, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least two sub frames,
and the at least two light emitting elements are time-
divisionally driven in accordance with the sub
frames inside one frame.

29. The pixel circuit of a display device according to
claim 27, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least three sub
frames, the at least two light emitting elements are
time-divisionally driven in accordance with at least
two of the sub frames inside the one frame, and one
of the at least two light emitting elements is driven
again or the at least two light emitting elements are
simultaneously driven in a remaining at least one of
the sub frames.

30. The pixel circuit of a display device according to
claim 27, wherein a light emitting time of the at least
two light emitting elements is controlled to control
white balance.

31. A pixel circuit of a display device comprising a plu-
rality of pixels, the pixel circuit for realizing a certain
color during a display period of time, and comprising
at least two light emitting elements, each said light
emitting element for emitting a corresponding one
of colors in response to at least one emission con-
trol signal during the display period of time, wherein
the pixel circuit realizes the certain color during the
display period of time by emitting one of the at least
two light emitting elements in response to the at
least one emission control signal for a sub display
period of time so that the at least two light emitting
elements time-divisionally emit the corresponding
ones of the colors during the display period of time.

32. The pixel circuit of a display device according to
claim 31, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least two sub frames,
and the at least two light emitting elements are time-
divisionally driven in accordance with the at least
two sub frames inside the one frame.

33. The pixel circuit of a display device according to
claim 31, wherein the display period of time is one
frame, the sub display period of time is a sub frame,
the one frame is divided into at least three sub
frames, the at least two light emitting elements are
time-divisionally driven in accordance with at least
two of the sub frames inside one frame, and one of

the at least two light emitting elements is driven
again or the at least two light emitting elements are
simultaneously driven in a remaining one of the sub
frames.

34. The pixel circuit of a display device according to
claim 32, wherein a light emitting time of the at least
two light emitting elements is controlled to control
white balance.

35. A display device comprising:

a plurality of pixels, each said pixel comprising
at least red, green and blue EL devices, and a
plurality of thin film transistor pairs connected
to the red, green and blue EL devices, respec-
tively, to drive the red, green and blue EL de-
vices,

wherein the red, green and blue EL devices
of each said pixel comprise first electrodes connect-
ed to the thin film transistor pairs, respectively, and
second electrodes commonly connected to a refer-
ence voltage(Vss), and the red, green and blue EL
devices in each said pixel are time-divisionally emit-
ted by driving the thin film transistor pairs in re-
sponse to first and second emission control signals.

36. The display device according to claim 35, wherein
the red, green and blue EL devices are time-divi-
sionally driven inside one frame comprising at least
three sub frames, in accordance with the sub
frames.

37. The pixel circuit of display device according to claim
35, wherein the pixels are arranged in stripe type,
delta type or mosaic type.

38. A flat panel display device comprising:

a plurality of gate lines, data lines and power
supply lines; and
a plurality of pixels, each said pixel connected
to a corresponding said gate line, a correspond-
ing said data line and a corresponding said
power supply line,

wherein each of the pixels comprises red,
green and blue EL devices; at least one thin film
transistor commonly coupled to the red, green and
blue EL devices to time-divisionally drive the red,
green and blue EL devices; and a plurality of emis-
sion control thin film transistor pairs connected be-
tween the at least one thin film transistor and the
red, green and blue EL devices, respectively, to
control the red, green and blue EL devices in re-
sponse to first and second emission control signals
so that the red, green and blue EL devices are time-
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divisionally emitted inside one frame comprising a
plurality of sub frames, in accordance with the sub
frames,

wherein two thin film transistors in each emis-
sion control thin film transistor pair are connected
in series between the at least one thin film transistor
and a corresponding one of the R, G, B EL devices
and driven by the first and second emission control
signals, respectively.

39. A flat panel display device comprising:

a plurality of gate lines, data lines and power
supply lines; and
a plurality of pixels, each said pixel connected
to a corresponding said gate line, a correspond-
ing said data line and a corresponding said
power supply line,

wherein each of the pixels comprises:

a first thin film transistor having a gate connect-
ed to the corresponding said gate line, and one
of a source and a drain connected to the corre-
sponding said data line;
a second thin film transistor having a gate con-
nected to the other one of the source and the
drain of the first thin film transistor, and one of
a source and a drain connected to the corre-
sponding said power supply line;
a capacitor connected between the gate and
said one of the source and the drain of the sec-
ond thin film transistor;
a third thin film transistor having one of a source
and a drain connected to the other one of the
source and the drain of the second thin film
transistor, and a first emission control signal ap-
plied to a gate;
a fourth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the third thin film
transistor, and a second emission control signal
applied to a gate, wherein the third and fourth
thin film transistors are different types of tran-
sistors;
a fifth thin film transistor having one of a source
and a drain connected to the other one of the
source and the drain of the second thin film
transistor, and the first emission control signal
applied to a gate;
a sixth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the fifth thin film
transistor, and the second emission control sig-
nal applied to a gate, wherein the fifth and sixth
thin film transistors are different types of tran-
sistors;
a seventh thin film transistor having one of a

source and a drain connected to the other one
of the source and the drain of the second thin
film transistor, and the first emission control sig-
nal applied to a gate;
an eighth thin film transistor having one of a
source and a drain connected to the other one
of the source and the drain of the seventh thin
film transistor, and the second emission control
signal applied to a gate, wherein the seventh
and eighth thin film transistors are same type
of transistors; and
red, green and blue EL devices having first
electrodes connected to the other ones of the
source and the drain of the fourth, sixth and
eighth thin film transistors, respectively, and
second electrodes commonly connected to a
reference voltage(Vss).

40. A flat panel display device comprising:

a plurality of gate lines, data lines, emission
control lines and power supply lines;
a pixel part comprising a plurality of pixels, each
said pixel connected to a corresponding said
gate line, a corresponding said data line, a cor-
responding said emission control line and a cor-
responding said power supply line;
at least one gate line driving circuit for supply-
ing a plurality of scan signals to the gate lines;
at least one data line driving circuit for time-di-
visionally supplying red, green and blue data
signals to the data lines; and
at least one emission control signal generating
circuit for supplying emission control signals to
the emission control lines,

wherein each of the pixels comprises red,
green and blue EL devices, at least one thin film
transistor commonly coupled to the red, green and
blue EL devices to time-divisionally drive the red,
green and blue EL devices, and a plurality of emis-
sion control thin film transistor pairs connected be-
tween the at least one thin film transistor and the
red, green and blue EL devices, respectively, to
control the red, green and blue EL devices in re-
sponse to first and second said emission control
signals so that the red, green and blue EL devices
are time-divisionally emitted inside one frame com-
prising a plurality of sub frames, in accordance with
the sub frames,

wherein two thin film transistors of each emis-
sion control thin film transistor pair are connected
in series between the at least one thin film transistor
and a corresponding one of the R, G, B EL devices
and driven by the first and second said emission
control signals.

41. The flat panel display device according to claim 40,
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wherein at least one of the gate line driving circuit,
the data line driving circuit and the emission control
signal generating circuit has a redundancy function.

42. A method for driving a flat panel display device com-
prising a plurality of gate lines, data lines, power
supply lines and emission control lines; and a plu-
rality of pixels, each said pixel connected to a cor-
responding said gate line, a corresponding said da-
ta line and a corresponding said power supply line,
wherein each of the pixels comprises at least red,
green and blue EL devices, the method comprising:
time divisionally supplying red, green and blue data
during a display period of time per a sub display pe-
riod of time through a same data line in each said
pixel so that red, green and blue EL devices are
time-divisionally driven by first and second emis-
sion control signals provided from corresponding
said emission control lines to realize a certain color
in the display period of time.

43. A method for driving a flat panel display device com-
prising a plurality of gate lines, data lines, power
supply lines and emission control lines; and a plu-
rality of pixels, each said pixel connected to a cor-
responding said gate line, a corresponding said da-
ta line and a corresponding said power supply line,
wherein each of the pixels comprises at least red,
green and blue EL devices, and wherein a certain
color is realized in a display period of time, the meth-
od comprising: generating scan signals at the cor-
responding said gate per a sub display period of
time in the display period of time, time-divisionally
applying red, green and blue data to the corre-
sponding said data line whenever the scan signals
are generated so that red, green and blue driving
currents are generated, and time-divisionally driv-
ing red, green and blue EL devices of the pixels con-
nected to the corresponding said gate line using first
and second emission control signals provided from
corresponding said emission control lines.

44. The driving method of the flat panel display device
according to claim 43, wherein the display period of
time includes three sub display periods of time, and
the red, green and blue EL devices are emitted one
by one during the three sub display periods of time
so that the red, green and blue EL devices are time-
divisionally emitted during the display period of
time.
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